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Abstract 
Coordination abilities facilitate the fast learning of new movements and the efficient adaptation to a variety of situations. Our 
paper aims to determine the level of coordination abilities and to analyze them. Our research comprised 34 subjects, aged 
between 11 and 14, who were tested using the 505 Agility Test, Ruler Test, jumps rope, Stork Test. Significance differences 
were detected between groups for agility, reaction time and coordination, and no significant differences for both balance tests. 
We noticed that the level of coordination abilities was significantly higher in the case of athletes in three tests and not relevant 
in two tests. 
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1. Introduction 
Coordination abilities are expressed with the involvement of higher nervous segments. This fact has a special 
importance in the execution of all voluntary motor actions, characterized by higher qualitative indices.  
Although the opinions of various authors on the concept of coordination or skilfulness capacities may differ, 
there are also common elements regarding their components. Coordination abilities are determined by the gesture 
guiding and regulating processes and they are the foundation of an effective sensor and motor learning capacity. 
Coordination abilities enable athletes to coordinate motor actions safely and economically in possible 
(stereotypical) and unpredictable (adjustment) situations and to acquire sports gestures relatively fast (Frey, 1997; 
Tudor, 1999). 
According to the theory of motor activities, coordination abilities generically designate a complex of mainly 
psychomotor qualities that involve the ability to learn rapidly new movements, the rapid and effective adjustment 
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to various conditions, specific to the different types of activities, by restructuring the existing motor fund 
(Dragnea & Bota, 1999). 
Some authors systematize coordination abilities as follows: motor learning ability (made up of perceptive and 
cognitive factors); ability of leading movements, kinaesthetic differentiation ability, respectively, sense of 
orientation and sense of balance; motor adaptation and readaptation ability, based on previous motor experience 
and as a reaction to demands (Weineck, 1995; Epuran, 2005). We have found five components of coordination 
abilities: space-time orientation ability, kinaesthetic differentiation ability, agility, rhythm ability and balance 
ability (Hirtz, Hotz and Ludwig, 2000). The most cited classification of coordination abilities refers to movement 
sequencing and combining ability, kinaesthetic differentiation ability, balance ability, motor reaction ability, 
movement transformation ability and rhythm ability (Blume, 1981; Manno, 1996). 
Some of these components are included in the motor learning ability, while others are included in the direction 
and control ability. In this paper we will study some of the coordination abilities: balance ability, agility, 
movement sequencing and combining ability, and coordination. 
Balance is a mechanical condition indispensable for the motor function, as it ensures the stability of positions 
(posture) and the orientation of movements in space; hence, it is required in daily, professional, and sports 
activities (Cordun, 2009). Balance is the ability to maintain equilibrium when stationary or moving (not to fall 
over) through the coordinated action of our sensory functions: vision, hearing and proprioception (Mackenzie, 
2005). The optimum age for developing the balance capacity is between 10 and 13 for boys and between 9 and 13 
for girls and the intensive period for developing balance is between 7 and 11 for both sexes (Hirtz, Hotz and 
Ludwig, 2000; Hahn, 1996). 
The motor reaction ability is a rapid whole body movement with change of velocity or direction in response to 
a stimulus (Sheppard & Young, 2005). In order to be considered an agility task, the movement will not only 
involve change in speed or direction, but must also be an open skill, wherein a reaction to a stimulus is involved 
and the movement is not specifically rehearsed. The ability to combine movements enables relations between 
automated motor skills, the technical elements and proceedings specific to certain sports branches, as well as 
segment coordination (arms – legs – torso – ambidexterity – object). Coordination abilities never work in 
isolation; they are all closely related. They are the underlying foundation for agility and the prerequisite for 
technical skills (Drabik, 1996). 
2. Methods  
2.1. Methods 
Participants participated in five tests to assess their coordination motor capabilities profile involving static 
balance with open eyes and blind, agility, speed reaction and coordination.  To measure balance we used the 
Stork test and the blind Stork test (Mackenzie, 2005). For both Stork tests, the subjects completed the test on the 
dominant foot. From standing on one leg, hands on the hip and the toes of the non-dominant leg placed against 
the knee of the other leg. Subjects performed lifting on the toes and maintained the position as long as possible. 
We recorded for how long the subjects were able to maintain their balance. We used the same protocol as for the 
Stork test, but with closed eyes. 
 We performed the 505 test to assess the capacity of agility in horizontal plane (Mackenzie, 2005; Sheppard & 
Young, 2005). The subjects began the test in an upright position with the leading foot placed on the start line. 
They sprinted maximally to the timing gates from 10 m, touched the second line (15 m) with the foot, changed 
direction, and sprinted back through the timing gates.  Two trials were performed with a minimum of two 
minutes of rest.  
 For speed reaction, the subjects had to grab a ruler as fast as possible between the index finger and thumb 
after it had been released by an assistant. We recorded the distance between the bottom of the ruler and the top of 
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the subject's thumb where the ruler was caught. The test was repeated two more times and the average value was 
used in the assessment only for the dominant hand (Mackenzie, 2004).  
The sixty-second jumps rope was used to measure coordination (Filiard, 1995). From a standing position, the 
subjects executed jumps with alternating feet and bringing their knees up until their thighs were parallel with the 
ground at each jump. We recorded the number of jumps executed in 60 seconds. 
2.2. Subjects 
Seventeen athletes (mean ± SE age, 13.82 ± 1.38) and seventeen non-athletes (13.35 ± 0.49 age) participated 
in this study. We measured the anthropometric characteristics for both athletes (height 1.62±0.12 cm, weight 
50.98 ± 11.21 kg) and non-athletes (height 1.53 ± 0.10 cm, weight 47.74 ± 11.82 kg). The subjects in the athletes 
group participated in training sessions about four times a week and subjects in the other group were involved 
only in physical education classes about 2 hours a week.   
2.3. Statistical processing 
The data were collected and analyzed statistically using the t test for equality of means using SPSS version 
15.0 for Windows. The differences were considered significant if the p value was less than 0.05. All tests were 
reported as mean (X), standard deviation (SD), minimum (MIN) and maximum (MAX) results and variation 
coefficient (CV%) for Stork test (ST), Stork test blind (STD), 505 agility test (AT), ruler drop test (RDT) and 
jumps rope (JR).  
3. Results and discussions 
For static balance evaluation, the Stork test and the blind Stork test were used. For the Stork test, Table 1 
shows that athletes have achieved better results (12.19±13.39 s; CV%=11.63) as compared to non-athletes 
(7.09±6.75 s; CV%=12.65). The minimum result was 2.03 s for athletes and 1.67 s for non-athletes; the 
maximum results were 48.66 s (A) and 24.76 s (NA). T-test for equality of means was not statistically significant 
(p=0.171). 
For the blind Stork test, subjects achieved similar results: athletes (2.67±0.83 s; CV%=11.94) and non-athletes 
(2.36±1.11 s; CV%=27.66). The athletes group is characterized by homogeneity; MIN value is higher than for the 
non-athletes group and MAX value is lower than for non-athletes. As the differences of means was only 0.31 s, 
we found that there was no statistically significant difference between the two groups, p-value>0.05 (Table 1).  
The results for both tests can be explained by the lack of exercise for balance development. An effective 
training program for children and adolescents must take into account the psychophysical particularities of each 
age range, in order to focus on and to exploit to the maximum the specific age-related motor learning abilities. 
Balance and coordination emerge as key trainable motor skills from the age of 10 (Ricotti, 2011). With no doubt, 
postural stability is basic not only in daily-life situations but also in almost all sports as static and dynamic 
balance (Zemkova, 2011). 
On the 505 agility test, athletes achieved the mean ± SD of 2.81±0.83 s and non-athletes 3.20±0.41 s. The t-
test with the p-value=0.005 confirms the existence of statistically significant differences between athletes and 
non-athletes. The results of the test (Table 1) show the positive influence of sports in agility development. This 
test is best used for diagnostic purposes to determine which athlete is the most agile and which one requires 
additional practice to perform better. Agility can be improved for athletes using plyometric exercises, static and 
dynamic stretching and general and specific exercises (Miller, Hernimani, Ricard, Cheatham and Michael, 2006; 
Van Gelder & Bortz, 2011; Maio Alvarez, Rebeto, Abrantes & Sampaio, 2010; Jordan, Korgaokar, Farley & 
Caputo, 2012). 
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Table 1.  Descriptive parameters and p-values for coordination abilities tests – Stork test (ST), blind Stork test (STB), 
505 agility test (AT), ruler drop test (RDT) and jumps rope (JR).  
 ST STB AT RDT JR 
 A NA A NA A NA A NA A NA 
X 12.19 7.09 2.67 2.36 2.81 3.20 0.164 0.191 87.24 46.82 
SD 13.39 6.75 0.83 1.11 0.83 0.41 0.04 0.02 42.01 12.65 
CV% 11.63 12.65 11.94 27.66 46.72 26.21 92.34 106.53 30.17 45.82 
MIN 2.03 1.67 1.38 1.07 2.40 2.60 0.078 0.150 20 20 
MAX 48.66 24.76 3.90 4.92 3.72 3.70 0.239 0.221 154 70 
p-value 0.171 0.366 0.005* 0.047* 0.001* 
 
The athletes performed 0.164 s on the ruler drop test for reaction time, which means 0.027 s less than non-
athletes (0.191 s). Standard deviations for this variable are 0.04 (A) and 0.02 (NA) and the variability coefficient 
is 92.34 % (A) and 106.53% (NA). The CV% is higher for both groups and arithmetic means are not 
representative. Minimum and maximum values are obtained by the athletes group with 0.078 s and 0.239 s 
respectively. The t-test for independent samples produced p-value (p<0.05) 0.047, which implies the existence of 
statistically significant differences in reaction time between athletes and non-athletes (Table 1). 
For coordination evaluation, the jump rope test in 60 s was used. In Table 1 we can observe that athletes 
achieved better results (87.24±42.01 executions) than non-athletes (46.82±12.65 executions).  Minimum value 
was similar for both groups with 20 executions each; the maximum value performed by athletes was 154 as 
compared to the non-athletes group with 70 executions. After the application of the t test, there resulted a p-value 
= 0.001, statistically significant in favour of athletes, which confirms that athletes have a better coordination as 
compared to non-athletes. 
4. Conclusions 
Daily life and sports activities at this age require abilities, especially coordination abilities, which are the basis 
for learning movement in order to turn the students’ abilities to good account. Motor reaction, coordination, 
balance and spatial orientation represent the keys of physical activities that effectively influence performance.  
In our study, the level of coordination abilities was significantly higher in the case of athletes for three tests 
(agility, reaction time and jumps rope) and not relevant for two balance tests. It is obvious that in training athletes 
it is necessary to improve balance because balance is essential in every sport to compete, to prevent injury and to 
recover after injury. 
This age range presents the highest motor learning abilities because of an improvement in the guiding and 
combining motor ability, as well as in the reaction and rhythm ability. The development of these abilities should 
be in the foreground of sports training.  
Coaches and physical education teachers can use our results to assess the level of coordination abilities of 
other athletes or students and to compare them with other teams or groups of students. 
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